Introduction
The northern Bering Sea supply a large amount of freshwater discharge to the Arctic Ocean via the north-flowing oceanic currents through the Bering Strait [AMAP, 1997], and for this reason we also include them in these data. We have partitioned the Arctic Ocean into 16 regional seas (Figure 1 a) Although such studies provide important benchmarks by which to assess future change, they lack coherence in spatial scale and vary significantly in the time and space domain represented. For the most part, they are not digital in format and therefore cannot be easily employed in other research applications. We describe here a regional, digital data bank of observed discharge and runoff across the pan-Arctic region (Figure 1 
R-ArcticNET Database
The database, R-ArcticNET v.2.0, described in this paper, comprises information from 3754 gaging stations for discharge data collected over the pan-Arctic. These data were used to characterize the spatial and temporal distribution of the pan-Arctic gages observational hydrographic record. A subset of this data set was used to generate gridded runoff fields. This subset contained 783 gages, the selection of which is described in section 3.3 below.
Data Sources and Characteristics
R-ArcticNET is a compendium of monthly mean discharge data drawn from original hydrometeorological archives (Table 1) . Maximum errors are found in mountain rivers and can be as high as 25%. Errors for calculated monthly discharge tend to be the same or slightly higher as the measured discharge. When temperatures are low, the discharge estimates are much less certain due to anchor ice, frazil ice, and backwater conditions. Wedel [1990] reports +10% for conditions under rough ice, while the Russian Hydrometeorological Service [1970] reports that errors for river discharge measurements under ice conditions do not change appreciably from ice-free conditions.
Spatial Distribution of the Gages
The boundaries of the pan-Arctic drainage basin were defined using a digital river network, STN-30p, given by VOrOsmarty et al. Time series for the entire gaged pan-Arctic basin as well as five of the sea basins from Table 3 are shown in Figure 7 . The MannKendall nonparametric test for trend [Helsel and Hirsch, 1992] was used to check the annual and seasonal time series. Statistically significant increases were found only in the winter months in the Beaufort, Kara, Laptev, and Bering Sea drainage regions as well as for the entire pan-Arctic during the winter. However, these time series tend to mask regional differences. To better understand the spatial differences that exist in the runoff time series, the 30 year period was separated into the first 20 years (1960) (1961) (1962) (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) The reasons for reduced runoff throughout western Canada and parts 6fthe Ob' basin during the rest of the year is less clear. Some of the change will be a result of the snowmelt shifting to the winter as discussed above; however, these amounts tend to be small relative to the overall spring runoff, and the regions of lower runoff are not coincident with the increased winter runoff. Some of the reduced runoff can also be linked to anthropogenic changes. Some basins in western Canada have some impoundment of rivers. However, the region of observed reduced runoff extends north of the Canadian prairies, beyond those areas of significant impoundments. The primary remaining source of reduced river discharge is reduced precipitation. However, increases have been found in observed precipitation for these regions of Canada for annual [Groisman and Easterling, 1994] and seasonal [Mekis and Hogg, 1999 ] time periods, although these studies use longer time periods covering 50 to 100 year periods which are not directly comparable to the 30 year period in this study. Additionally, precipitation data are well known to contain large errors which tend to be downward biased especially in winter [Groisman and Easterling, 1994] . As a result, more work is needed to better close the water budget for these regions and to interpret these spatially and temporally complex changes.
Conclusions
A river discharge database, containing 3754 gages, was assembled which represents the pan-Arctic region of North America and Eurasia. The spatial distribution of the data showed that south of 56øN the gaged record tended to have excellent coverage, while sparse gage densities occurred north of 69øN. The majority of gages had drainage areas in the range 102 to 104 km 2.
The temporal distribution of the data demonstrated that large numbers of gages were opened in the second half of the twentieth century with greater than 1500 gages covering the pan-Arctic region after 1960. A noticeable reduction in gage numbers has occurred after 1985 due to delays in publishing the data and the abandonment of discharge gages. This is a major concern for the Arctic where strong evidence points to large changes in the regional climate [Serreze et al., 2000] . The capacity to monitor hydrologic change in this region has been seriously reduced during the period when the scientific community is searching for indications of global change and must determine the magnitude and distribution of these changes. The discharge data are spatially and temporally harmonized, which allows for improved analysis of river discharge, regional runoff patterns throughout the entire pan-Arctic, and total freshwater flux to the ocean. Gridded runoff fields at 30 min spatial resolution allow the discharge data to be aggregated over a variety of spatial domains such as river basins, drainage by sea basin, or continents. Climatological runoff by drainage into sea basins is an example used in this paper.
